The density functional calculations with periodic boundary conditions were performed using the Perdew-Burke-Ernzerhof (PBE) functional, 1 as implemented in the Quantum Espresso code.
1 as implemented in the Quantum Espresso code.
We used GBRV ultrasoft pseudopotentials 2 with a planewave basis set and a cutoff energy of 40
Ry for wavefunctions and 160 Ry for charge density. Electron smearing was employed using the Gaussian-smearing technique with a width of 0.01 Ry. All calculated values of energies have been extrapolated to k B T = 0. All calculations were performed using the spin-polarized wavefunctions. For all surface calculations, only the gamma point is sampled because of the large model we used, and at least 15 Å vacuum spacing between adjacent images was used to prevent the interaction between the replicas along the z-direction. Figure S1 . Atomic description of the active center (composed by two O=Te, one O=V(S2), two O=V(S4), two O=V(S7), and bridged oxygen atoms) in the configuration 3k. 
